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(54) TIRE PRODUCING METHOD AND TIRE MOLDING MACHINE 



(57) In a tire molding process, a mutual positional 
deviation or angular deviation betw^een the axis of a car- 
cass member and the axis of a bead core takes place 
in a produced tire when the bead core is set on the outer 
periphery of cylindrical carcass member. By the use of 
an estimation formula for estimating the primary har- 
monic component in the waveform of a radial force, an 
inverse waveform with the primary harmonic component 
inversed Is found with respect to the measurement 
wavefonn of the produced tire or with respect to the 
treatment wavefonn with a numerical value treatment 
applied thereto. Thereafter, in producing a tire of the 
same size by the mold used for producing the preceding 
tire, the mutual positional deviation or angular deviation 
between the axis of the carcass member and the axis 
of the bead core found by a backward calculation from 
the estimation fomiula is changed to set the bead core 
on the carcEtss member. 



FIG. 7 
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Description 

Field of the Invention 

[0001] The present invention relates to a tire produc- 
ing method and a tire molding machine which improves 
the level of tire unifomiity, more particularly variation 
(hereinafter referred to as "RFV") of force in the radial 
direction (hereinafter referred to as "RF"). 

jBackground Aft 

[0002] The tire unifomiity is one of the most Important 
quality items, and improvement of this level is a signifi- 
cant development challenge. In the uniformity, there 
have been a wide variety of activities to investigate and 
address each of factors which worsen RFV in its causal 
relationship and the results have been maintained and 
controlled in order to improve this level, which has 
achieved improvement to some extent. 
[0003] However, there are countless factors to wors- 
en RFV and it is extremely difficult to take a measure 
against each of them and to maintain and control it, and 
it is getting hard to take a measure against individual 
factor and to further improve RFV using a method to 
maintain and control it. In the meantime, regardless of 
the factor, such a method is being examined for tires of 
a required size that information based on the waveform 
of RF measured online is fed back to a manufacturing 
process and a predetemiined RFV variation factor is 
controlled online so as to improve RFV, but since there 
IS no effective method for controlling RFV variation fac- 
tor, it has hot been realized yet. 

[0004] The present invention has been made in view 
of the above problem and it relates to a tire producing 
method in which information based on the wavefom of 
RF measured online is fed back to a manufacturing 
process so as to control a predetennined RFV variation 
factor online, and its object is to provide an effective 
method to control the RFV variation factor and a tire 
molding machine which enables it so as to Improve the 
level of RFV. 

Disclosure of the lnvonti,^^ 

[0005] The present invention has been made in order 
to achieve the above object, and its constitution and ac- 
tion will be shown below. 

(1) A tire producing method of the present Invention is 
to produce a tire provided with a bead core and a car- 
cass extending toroidally between each of the bead 
cores with a side portion folded back outwartd in the ra- 
dial direction around the bead core characterized in 
that: 

an estimation formula is prepared in advance for es- 
timating a primary hamionic component in the 
waveform of a radial force caused in a produced tire 



by a mutual positional deviation or an angular devi- 
ation between the axis of a carcass member and 
the axis of the bead core when the bead core is set 
on the outer periphery of the cylindrical carcass 
member or a primary harmonic component in the 
waveform of radial runout in a green tire caused by 
this deviation; 

a single cycle of the radial force of the produced tire 
or radial runout of the green tire is measured and 

10 an inversed waveform with the primary harmonic 
component inversed is obtained for the measured 
wavefonn itself or treatment wavefonn in which pre- 
detennined numerical value treatment is applied to 
the measurement waveform of the radial force of 

15 the produced tire; 

the mutual positional deviation or the angular devi- 
ation between the axis of the carcass member and 
the axis of the bead core causing this inversed 
waveform is obtained thereafter by backward cal- 

20 culation of the estimation fomnula when a tire of the 
same size is to be molded with a molding machine 
which molded this tire; and 

the bead core is set on the carcass member by 
changing the position or angle of the axis of at least 
25 one of the bead cores in the obtained deviation di- 
rection by an obtained deviation size. 

[0006] Here, the primary component obtained by ap- 
plying Fourier analysis to the wavefonn is called in this 

30 specification as the primary harmonic component of the 
waveform. Also, the mutual positional deviation be- 
tween the axis of the carcass member and the axis of 
the bead core means parallel eccentricity of each of 
these axes, and the mutual angular deviation between 

35 these axes means relative inclination of these axes. And 
both of the positional and angular deviations are vector 
amounts with the respective direction and size of devi- 
ation. 

[0007] In order to obtain effective improvement re- 
40 suits by feeding back infonnation based on the meas- 
urement waveform of RF measured online to the man- 
ufacturing process and controlling predetermined RFV 
variation factor online, it is necessary that con-ection op- 
eration to change the RFV variation factor can be 
45 uniquely related to change of the measurement wave- 
form of RF whteh appears as a result of this correction 
operation and that a gain, that is.' the size of change of 
the measurement waveform of RF to a unit operation 
amount of the RFV variation factor should be large 
so enough. 

[0008] When the RFV variation factor which can be 
an object to be controlled is examined closely from this 
point of view, it was found out that the primary harmonic 
component of the wavefonm obtained by measuring the 
S5 length of each of the carcass cords extending between 
both the bead cores (hereinafter referred to as "cord 
path length") has an obvious correlation with the primary 
harmonic component of the measurement wavefonn of 
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the RF of this tire. That is, It was found out that the phas- 
es of these primary harmonic components match each 
other and that their ampiftudes are in a promotional re- 
lationship. And it was also found out that the amplitude 
and phase of the primary harmonic component of this 
cord path waveform are uniquely related to the size and 
direction of the positional deviation or angular deviation 
of the axis of the bead core to the axis of the carcass 
member, respectively, set in the cylindrical state in the 
molding process. 

[0009] Moreover, it was also found out after harmonic 
analysis of RF of a tire to be produced that its primary 
harmonic component overwhelmingly affects RFV. 
[0010] The present invention was made with a view 
to reduction of RFV through con-ection operation to 
change the position or angle of the axis of the bead core 
in molding a tire after it was found out based on the 
above examination result that when the bead core is to 
be set on the outer periphery of the cylindrical carcass 
member, an estimation formula for estimating the prima- 
ry hamionic component of the waveform of RF taking 
place in a produced tire can be obtained through the mu- 
tual positional or angular deviation between the axis of 
the carcass member and the axis of the bead core. 
[001 1] This view will be explained based on graphs of 
each of the waveforms illustrated in Figs. 1 and 2 with 
the circumferential position on the horizontal axis. As for 
the origin of the horizontal axis, this is standardized to 
be joined at a predetermined position on a molding drum 
when the carcass member is set. for example, so that 
they can be related to each other by making this joint 
position to be an origin common to all the waveforms. A 
waveform X1 shown in Fig. 1(a) is a measurement 
waveform of RF of a tire, and RFV of this tire is Vxl . A 
primary harmonic component Y1 of Fig. 1 (b) can be ob- 
tained by Fourier analysis of the measurement wave- 
form of Fig. 1 (a), and this primary harmonic component 
Y1 can be specified by an amplitude W"! a"<* ^ phase 
<|)y1 . Then, an inversed waveform Z1 is obtained by In- 
versing this waveform. This is the one shown in Fig. 2 
(a), and its amplitude and phase are vyi and (<|>y1 - 
180°). 

[001 2} The size and direction of the positional devia- 
tion or angular deviation of the axis of the bead core 
generating this inversed waveform can be, as men- 
tioned above, obtained by backward calculation from 
the estimation formula set in advance. And when a tire 
of the same size as the tire measured In Fig. 1 (a) is to 
be molded by the same molding machine, the axis of 
the bead core is changed in the direction and by the size 
obtained by backward calculation from the estimation 
formula for molding, an RF measurement wavefomn X2 
shown in Fig. 2(b) can be generated to which the wave- 
form shown in Fig. 1 (a) and the wavefonn shown in Fig. 
2(a) are added. In the case of this example, without this 
operation, RFV of the lire whose RFV is expected to be 
Vx1 can be reduced to Vx2 by this method. 
[0013] This precondition is based on the assumption 



that the tire molded by the same molding machine indi- 
cates the same RF wavefonn, but actually, In most cas- 
es, the other manufacturing conditions are different be- 
tween the tire for which RF was measured and the tire 
5 to be given correction operation, even if they are pro- 
duced by the same molding machine. In this case, if a 
relation between the RF measurement wavefonn XX of 
the tire for which RF was actually measured and the es- 
timated RF wavefonn YY of the tire to be given correc- 

10 tion operation assuming that the correction operation is 
not applied can be grasped, a numerical value treatment 
formula for deriving the waveform YY from the waveform 
XX is prepared in advance, the treatment wavefonn YY 
is calculated by applying this predetermined numerical 

15 value treatment to the wavefonn XX, and the above 
mentioned con-ection operation is applied to this treat- 
ment wavefonn YY so that the correction operation with 
higher con-ection effect can be achieved as compared 
with the case where the numerical value treatment is not 

20 executed. 

[0014] In the above explanation, it was shown that 
RFV can be improved by controlling the position or atti- 
tude of the bead in the molding machine based on the 
RF wavefonn of a produced tire, but instead of the RF 

25 wavefonn of the produced tire, the wavefomri of radial 
runout of a green tire is measured and the position or 
attitude of the bead in the molding machine can be also 
controlled based on this wavefonn (hereinafter refen-ed 
to as "RR waveform of GT"). The RR wavefonn of GT 

30 refers to the wavefonn of a radial change at a center 
position in the width direction of the outer circumference 
of a tread portion of the green tire measured by a dis- 
tance sensor or the like when the green tire is mounted 
on a rim and internal pressure Is filled in the green tire 

35 and then, the rim is rotated. And this RR waveform of 
GT has a high conelatlon with the molding factor wave- 
fonn of RF which will be mentioned later, and since it is 
also found out that the molding factor waveform of RF 
has a high con-elation with the position or attitude of the 

40 bead in the molding machine, the amplitude of the mold- 
ing factor wavefomn of RF can be reduced and hence, 
RFV of the produced tire can be reduced by controlling 
the position or attitude of the bead on the molding ma- 
chine based on the above mentioned argument so that 

45 the inversed wavefonn of the primary harmonic compo- 
nent of the RR waveform of the measured GT is gener- 
ated. 

[001 5] A method for controlling the position or attitude 
of the bead in the molding machine using RR wavefonn 

50 of GT is to measure them prior to a vulcanization proc- 
ess for vulcanizing a tire, and since they are measured 
immediately after molding of a tire and they can be fed 
back to control of the position and attitude of the bead 
soon, a tire with excellent RFV level can be produced 

55 without uselessly vulcanizing tires. 

[0016] In the tire producing method of the present in- 
vention, radial force of a produced tire or radial run-out 
of a green tire is measured for 1 cycle, an inversed 
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waveform with its primary harmonic component in- 
versed is obtained for the measured waveform Itself or 
a treatment waveform in which predetermined numeri- 
cal value treatment is applied to the measurement 
waveform of the radial force of the produced tire, and 
when a tire of the same size is to be molded by a molding 
machine which molded this tire after that, a mutual po- 
sitional deviation or angular deviation between the axis 
of a carcass member and the axis of a bead core gen- 
erating this inversed wavefomi is obtained by backward 
calculation of the estimation formula, the position or an- 
gle of the axis of at least one of the bead cores is 
changed in the obtained deviation direction and by the 
obtained deviation size so as to set the bead core on 
the carcass member so that, as explained above, the 
RFV level can be drastically improved and with that, fluc- 
tuation between RFV tires can be reduced. 
(2) Acconding to the tire producing method of the present 
invention, the numerical value treatment in the invention 
described in (1) is treatment to subtract a variation 
waveform after molding estimated and prepared in ad- 
vance, indicating variation of the radial force caused by 
a process after completion of the molding from the 
measurement wavefomi of the radial force. 
[0017] For the tire molded by the molding machine, 
its uniformity is measured after vulcanized by a vulcan- 
izing machine. The vulcanization process has RF vari- 
ation factors fluctuating according to the vulcanization 
machine, such as roundness of a mold, for example, and 
even if in a tire molded with totally the same material 
underthe same conditions, RF measurement waveform 
is varied according to the vulcanizing machine for vul- 
canization. 

[0018] This means that, if RF variation factor in the 
vulcanization process cannot be ignored, a favorable re- 
sult cannot be gained when a tire molded with correction 
operation vulcanized by a different vulcanizing machine 
according to the RF waveform of the tire vulcanized by 
a certain vulcanizing machine by a method described in 
claim 1 . 

[0019] In orderto address this problem, In the tire pro- 
ducing method in claim 2, treatment is applied to the RF 
measurement wavefomi to subtract a variation wave- 
fomi after molding indicating variation of RF caused by 
the process after molding has been completed, includ- 
ing the vulcanization process, and effective correction 
operation can be executed and RFV can be Improved 
advantageously with the same method even for a tire 
molded by the same molding machine and vulcanized 
by a different vulcanizing machine only if it is molded by 
the same molding machine. 

[0020] This tire producing method will be explained in 
detail below based on graphs of waveforms illustrated 
in Figs. 3 and 4 with circumferential positions on the hor- 
izontal axis. The origin of the horizontal axis is set in the 
same way as in Figs. 1 and 2. Also, in the following ex- 
planation, forsimpiicity of the explanation, the wavefomn 
indicating variation of RF caused by the process after 



completion of molding is called as "vulcanization factor 
wavefonm." while the wavefomi indicating the variation 
of RF caused by the process prior to completion of mold- 
ing as "molding factor wavefomn." 

5 [0021] A waveform Ml shown in Fig. 3 (a) shows a 
primary harmonic component of the molding factor 
waveform of atire molded by a certain molding machine. 
A wavefomi A1 shown in Fig. 3 (b) shows a primary har- 
monic component of the vulcanization factor waveform 

10 when this tire is vulcanized by a vulcanizing machine A, 
and a waveform B1 shown in Fig. 3 (c) shows a primary 
hannonic component of the vulcanization factor wave- 
fomn when this tire is vulcanized by a vulcanizing ma- 
chine B, respectively. For simplicity, assume that all the 

IS amplitudes of the wavefomns Ml , A1 and B1 are all Va 
and the phases are 0°, 90° and -90°, respectively. 
[0022] And an actual measurement wavefomi X3 of 
RF of the tire measured after vulcanization of a molded 
tire by the vulcanizing machine A is shown in Fig. 4 (a). 

20 This primary hannonic component Y3 is a composite of 
the waveform. Ml and the waveform A1 , and its ampli- 
tude and phase are 2'"2Va and 45°, respectively. 
[0023] If the tire molded afterthe above correction op- 
eration for changing the axis of the bead core based on 

25 a waveform Z3 shown in Fig. 4(b) in which the primary 
hannonic component Y3 of the actual RF measurement 
wavefonn X3 is not given numerical value treatment but 
it is merely inversed is vulcanized by the vulcanizing ma- 
chine B, an expected RF measurement waveform of this 

30 tire is a wavefomi X4 shown in Fig. 5(a). That is, the 
primary hannonic component Y4 of X4 Is the one with 
Z3 overiapping the composite of Ml and 81 . And the 
amplitude and phase of Y4 becomes 2Va. 90°, respec- 
tively, and by carrying out this correction operation. RFV 

35 becomes larger than the RF measurement wavefonn 
expected when con-ection operation is not executed by 
21^2 times. 

[0024] In the meantime, if the numerical value treat- 
ment for eliminating the vulcanization factor waveform 

40 is executed, that is, the treatment to subtract the vulcan- 
ization feu^tor waveform A1 in the case of vulcanization 
with the vulcanizing machine A from the primary har- 
monic component Y3 of the actual meeisurement wave- 
fomi X3 of RF shown in F\g. 4(a) is executed to create 

« a treatment waveform, this treatment waveform be- 
comes, as obvious from the above explanation, Ml , and 
if a tire is molded after con-ection operation to generate 
an inversed waveform of this Ml , the molding factor 
wavefonn is expected to become zero in balance, and 

so if the vulcanization factor wavefomn B1 when this tire is 
vulcanized by the vulcanizing machine B is synthesized 
to this, the synthesized wavefomn Y5 becomes the same 
as the waveform B1 . Therefore, it can be expected that 
the measurement wavefonn of RF of the tire molded af- 

ss ter con-ection operation based on the treatment wave- 
form to which the numerical value treatment for elimi- 
nating the vulcanization factor waveform is applied is, 
as shown in Fig. 5(b), an RF measurement waveform 
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X5 having the waveform Y5 as the primary harmonic 
component. The amplitude and phase of this Y5 are Va 
and -90", respectively, and RFV can be reduced from 
21^2 Va to Va. 

(3) According to the tire producing method of the present 
invention, in the invention described in either (1) or (2), 
in a molding method in which only the diameter of a cent- 
er portion in the axial direction of the cylindrical carcass 
member is enlarged, and a bead core is pressed onto a 
stepped surface generated between it and the remain- 
ing carcass member perpendicular to the axial direction 
from outside the axial direction, and the bead core is set 
on the carcass member, 

the position of the axis of at least one of the bead 
cores is changed, and the bead core is set on the car- 
cass member. 

f0025J According to this tire producing method, if the 
position of the axis of one of the bead cores is deviated 
in parallel to the axis of the carcass member, for exam- 
ple, the cord path length located in the deviated direction 
becomes shorter, while the cord path on the opposite 
side becomes longer, and variation along the circumfer- 
ential direction of the cord path can be effectively con- 
trolled, and thus, RFV of the tire can be improved. 
(4) According to thetire producing method of the present 
invention, in the invention described in either (1 ) or (2), 
m the molding method in which both bead cores are po- 
sitioned at a predetenmined standby position outward in 
the radial direction of the cylindrical carcass member, 
the diameter of at least a portion of the carcass nnennber 
is enlarged on the inner circumferential surface of the 
bead core, and the bead core is set on the carcass mem- 
ber, 

the angle of the axis of at least of one the bead 
cores is changed, and the bead core is set on the car- 
cass member. 

[0026] According to this tire producing method, since 
the axis of one of the bead cores is inclined and the an- 
gle IS deviated toward the axis of the carcass member, 
the cord path in the direction moved by this inclination 
operation outside in the axial direction can be made 
longer, while the cord path in the direction deviated to- 
ward the center side in the axial direction can be made 
shorter so that variation along the circumferential direc- 
tion of the cord path can be effectively controlled. 
(5) A tire molding machine of the present invention is 
provided with a molding drum forsetting a carcass mem- 
ber on the outer circumferential surface and for enlarg- 
ing the diameter of only the center portion in the axial 
direction of the set carcass member, and 

a bead setter having a holding part for holding one 
of a pair of bead cores for moving each of the holding 
parts in the axial direction and pressing the held bead 
core to a stepped surface generated on the side of the 
center portion of the carcass member whose diameter 
was enlarged from outside in the axial direction,, char- 
acterized in that 

a decentering control mechanism is provided for 



decentering the axis of the holding part of at least one 
of the bead setters to the axis of the molding drum in a 
required direction only by a required inten/al. 
[0027] Since this tire molding machine is provided 

5 with a decentering control mechanism for decentering 
the axis of the holding part of at least one of the bead 
setters to the axis of the molding drum in parallel in a 
required direction by a required interval, the axis of the 
bead core held by the holding part can be similarly de- 

10 centered to the axis of the carcass member set on the 
outer periphery of the molding dmm, and the tire pro- 
ducing method in claim 3 can be realized using this 
molding machine, which can improve Ri^. 
[0028] Here, the holding part is not necessarily 

15 fomned in the concentric manner with respect to the axis 
of the holding part, and the axis of a standard ring when 
a round standard ring of the same size as the bead core 
is held by the holding part is defined as the axis of the 
holding part. This also applies to the following explana- 

20 tion in this specification. 

[0029] Also, this tire molding machine exerts favora- 
ble effects also in the point which will be explained be- 
low. In the tire quality, the tire balance is also important 
besides unifomnity, but if a measure is taken for improv- 

25 ing RFV, balance might be deteriorated, while a meas- 
ure to improve balance is taken on the contrary, RFV 
might be worsened, and there is a situation where both 
can not be realized at the same time. If this tire molding 
machine is used for controlling the cord path length for 

30 this, it does not give a significant influence on the bal- 
ance and both balance and RFV can be improved. 
[0030] That is, first, after a measure to improve bal- 
ance is taken, this tire molding machine is used to adjust 
the axis of the bead core, and RFV can be reduced with- 

3s out affecting the improved balance, and thus, this tire 
molding machine achieves improvement of both bal- 
ance and RFV of a tire and exerts an advantageous ef- 
fect. 

(6) A tire molding machine of the present invention is 
40 provided with a bead-core transfer device having a hold- 
ing part for holding one of a pair of bead cores and for 
moving each of the holding parts in the axial direction 
and disposing the held bead core separated in the axial 
direction by a predetermined interval, and 
45 a molding drum for setting a carcass member on 

the outer periphery, inserting the set carcass member 
inside the radial direction of both bead cores disposed 
as above, enlarging the diameter of at least a portion of 
the carcass member in the axial direction and for crimp- 
so ing the carcass member on the innercircumferential sur- 
face of the bead core, characterized in that 

an inclination control mechanism is provided for 
inclining the axis of the holding part of at least one of 
the bead setters toward the axis of the molding drum in 
55 a required direction by a required angle. 

[0031] According to this tire molding machine, since 
the inclination control mechanism is provided for inclin- 
ing the axis of the holding part of at least one of the bead 
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setters toward the axis of the molding dmm in a required 
direction by a required angle, the axis of the bead core 
held by the holding part can be similarly inclined toward 
the axis of the carcass member set on the outer periph- 
ery of the molding drum, the tire producing method in 
claim 4 can be realized using this molding machine, and 
thus, RF can be improved. 

[0032] Also, it is apparent from the above explanation 
that this tire molding machine exerts an advantageous 
effect in Improving both tire balance and RFV level at 
the same time. 

Brief Description of the Drawings 

[0033] Fig. 1 is a wavefomn of RF explaining a tire pro- 
ducing method according to the present invention. 
[0034] Fig. 2 is a wavefom of RF explaining atire pro- 
ducing method according to the present invention. 
[0035] Fig. 3 is a wavefomn of RF explaining atire pro- 
ducing method according to the present invention. 
[0036] Fig. 4 is a waveform of RF explaining atire pro- 
ducing method according to the present invention. 
[0037] Fig. 5 is a waveform of RF explaining a tire pro- 
ducing method according to the present invention. 
[0038] Fig. 6 is a schematic front view showing a first 
embodiment of a tire molding machine according to the 
present invention. 

[0039] Fig. 7 is a front view showing a bead setter. 
[0040] Fig. 8 Is a side view showing a bead setter. 
[0041] Fig. 9 is a side view showing a bead setter. 
[0042] Fig. 10 is a schematic front view showing a 
second embodiment of a tire molding machine accord- 
ing to the present invention. 

[0043] Fig. 11 is a side view of a bead-core transfer 
device. 

[0044] Fig. 1 2 is a cross sectional view of a bead-core 
transfer device. 

[0045] Fig. 13 is a plan view of a bead-core transfer 
device. 

[0046] Fig. 1 4 is a cross sectional view of a bead-core 
transfer device. 

[0047] Fig. 15 is a schematic front view showing a 
third embodiment of a tire molding machine according 
to the present invention. 

[0048] Fig. 16 Is a schematic view of a bead-core 
transfer device. 

[0049] Fig. 1 7 is a front view of a bead-core segment. 
[0050] Fig. 1 8 is a side view of a bead-core segment. 
[0051] Fig. 1 9 is a cross sectional view of a bead-core 

segment. 

[0052] Fig. 20 Is a schematic view of a bead-core 
transfer device. 

Best Mode for Canying Out the Invention 

[0053] A first embodiment of a tire molding machine 
according to the present Invention will be explained 
based on Figs. 6 through 9. Fig. 6 is a schematic front 



view showing a tire molding machine 1 according to the 
present Invention. 

[0054] A tire molding machine 1 is provided with a 
molding machine body 2, a molding drum 3 supported 

5 by the molding machine body 2 in the cantilever manner 
and rotated for setting a tire member including a carcass 
member, each of bead setters 4A, 4B disposed on both 
sides in the axial direction of the molding drum 3 and 
moved in the axial direction, a rail 5 fixed facing the axial 

10 direction, and running guides 7A, 7B mounted to the 
bead setters 4A, 4B and running on the rail 5 while sup- 
porting them. 

[0055] Fig. 6 shows the tire molding machine 1 in the 
state where, after the molding drum 3 sets the carcass 

'5 member C, the diameter of a center portion 3A of the 
molding drum 3 is enlarged and a center portion of the 
carcass member is enlarged, and a stepped surface D 
is formed on both side surfaces of the center portion of 
the carcass member C. 

20 [0056] Each of the bead setters 4A, 4B is provided 
with holding parts 6A, SB for holding the bead cores B, 
respectively, and is capable of moving the holding parts 
6A, SB to the center in the axial direction and pressing 
the bead core B to the stepped surface D of the carcass 

25 member C from outside in the axial direction so as to 
set the bead core B on the carcass member C. 
[0057] This tire molding machine 1 can move an axis 
LI of the holding part 6A of the left bead setter 4A in 
both horizontal and vertical surfaces by a required 

30 amount, respectively, in parallel to an axis LO of the 
molding machine, and by movement of the axis LI in 
both of these horizontal and vertical surfaces, the am- 
plitude and phase of the primary harmonic component 
of the "cord path wavefomn" can be controlled to re- 

35 quired values. Details of this mechanism will be ex- 
plained below. An axis L2 of the holding part 6B of the 
right bead setter 4B is fixed. 

[0058] Fig. 7 is a front view of the left bead setter 4A 
in Fig. 6 seen from an arrow VII - VII, Fig. 8 is a side 

40 view of this bead setter 4A seen from an arrow VIII - VIII 
in Fig. 7, and Fig. 9 is a side view seen from an arrow 
IX - IX in Fig. 7. The bead setter 4A Is provided with a 
base 1 1 , a fixed plate 1 3 mounted to the base 1 1 through 
an intermediate ring 12, a servo motor 15 mounted to 

45 the fixed plate 1 3 through a bracket 1 4, a vertical screw 
shaft 1 6 supported by the bracket 1 4 and rotated by the 
servomotor 15, a moving block 17 screwed with the 
screw shaft 1 6 and reciprocatingly displaced in the ver- 
tical direction with rotation of the screw shaft 1 6, and a 

so right-and-left movable plate 21 guided by a guide pin 1 9 
provided on the fixed plate 13 and reciprocatingly dis- 
placed in the horizontal direction. Also, an inclination 
guide 22 extending with slightly inclination in the vertical 
direction is fixed and provided on the right-and-left mov- 

55 able plate 21 , and an inclined guide engagement portion 
23 moving in engagement with this inclination guide 22 
is fixed and provided on the moving block 1 7. 
[0059] Moreover, this right-and-left movable plate 21 
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is provided with a servo motor 35 mounted via a braclcet 
34, a horizontally extending screw shaft 36 supported 
by the bracket 34 and rotated by the servo motor 35, a 
moving block 37 screwed with the screw shaft 36 and 
reciprocatingly displaced in the horizontal direction with 
rotation of the screw shaft 36, a vertically movable plate 
41 guided by a guide pin 39 provided on the right-and- 
left movable plate 21 and reciprocatingly displaced in 
the vertical direction and a holding part 6B fixed to the 
vertically movable plate 41, and moreover, an inclination 
guide 42 extending with slight inclination in the horizon- 
tal direction is provided and fixed to the vertically mov- 
able plate 41 and an inclination guide engagement por- 
tion 43 moving in engagement with this inclination guide 
42 is fixed and provided on the moving block 37. 
[0060] In the bead setter 4A, when the servo motor 
1 5 is driven and the screw shaft 1 6 is rotated, the moving 
block 17 is moved in the vertical direction. The move- 
ment of the right-and-left movable plate 21 is restricted 
only to the horizontal direction, and the inclination guide 
22 mounted to the right-and-left movable plate 21 is en- 
gaged with the inclination guide engagement portion 23 
of the moving block 1 7, and by rotating the screw shaft 
16, the right-and-left movable plate 21 can be moved 
horizontally. 

[0061] When an inclination angle of the inclination 
guide 22 to the vertical direction is a, a horizontal mov- 
ing distance of the right-and-left movable plate 21 is 
tana times of the vertical moving distance of the moving 
block 1 7, and by controlling the rotation angle of the ser- 
vo motor, the axis of the holding part 6A mounted to the 
right-and-left movable plate 21 through the vertically 
movable plate 41 can be decentered In the -horizontal 
direction by a required amount in parallel to the axis of 
the molding drum 3. Also, if tana is made smaller, the 
stop position accuracy of the right-and-left movable 
plate 21 is improved by that amount, and right and left 
positioning of the axis L1 of the holding part 6A can be 
made with accuracy. 

[0062] Also, by driving the servo motor 35 mounted to 
the right-and-left movable plate 21 via the bracket 34. 
with the similar action, the vertically movable plate 41 
can be displaced in the vertical direction to this right- 
and-left movable plate 21, and moreover, this can be 
stopped at a required position with high accuracy, and 
this axis LI can be positioned vertically writh high accu- 
racy by moving the holding part 6A in the vertical direc- 
tion. 

[0063] And by the above action, by driving both the 
servo motor 15 and the servo motor 35, the axis of the 
holding part 6A can be moved both in the horizontal and 
the vertical directions and positioned with high accuracy. 
[0064] In this tire molding machine 1 . the axis L2 of 
the holding part 6B of the right bead setter 4B is fixed, 
while only the axis LI of the holding part 6A of the left 
bead setter 4A is moved in both the horizontal and the 
vertical surfaces by a required amount in parallel to the 
axis LO of the molding machine so as to control the "cord 



path waveform," but as its alternative, the "cord path 
wavefomi" may be controlled by moving the axis LI of 
the holding part 6A of the left bead setter 4A in the hor- 
izontal surface only by a required amount in parallel to 

5 the axis LO of the molding machine and by similarly mov- 
ing the axis L2 of the holding part SB of the right bead 
setter 4B in the vertical surface. 
[0065] Also, in the above explanation, instead of the 
servo motors 1 5, 35, a nomnal motor may be used, and 

10 control is made so that this is rotated only by a prede- 
termined amount so as to move the axis LI of the hold- 
ing part 6A. 

[0066] A second embodiment of the tire molding ma- 
chine according to the present invention will be ex- 
's plained based on Figs. 1 0 through 14. Fig. 1 0 is a sche- 
matic front view showing a tire molding machine 51 . The 
tire molding machine 51 is provided with a molding ma- 
chine body 52, a molding drum 53 supported by the 
molding machine body 52 in the cantilever manner and 
20 rotated for setting a tire member including a carcass 
member C, each of bead-core transfer devices 54A, 54B 
disposed on both sides in the axial direction of the mold- 
ing drum 53 and moved in the axial direction, and a rail 
55 supporting them and guiding them in the axial direc- 
ts tion. 

[0067] Each of the bead-core transfer devices 54A, 
54B is provided with running base portions 57A, 57B 
supporting holding parts 56A, 568 holding the bead core 
8 and running on the rail. Fig. 1 0 shows the tire molding 

30 machine 51 in the state where, after setting the carcass 
member C on the molding drum 53, the bead-core trans- 
fer devices 54A, 548 holding the bead core B are moved 
in the axial direction and arranged at a predetermined' 
position in the axial direction on the outer periphery of 

35 the molding drum 53. 

[0068] After this state, the bead core B can be set on 
the carcass cord C by enlarging the diameter of the 
molding drum 53 and by pressing the carcass member 
C on the inner circunfiferential face of the bead core B 

40 held by the holding parts 56A, 56B. 

[0069] This tire molding machine 51 can incline the 
axis L1 of the holding part 56A of the left bead-core 
transfer devce 54A in the vertical surface by a required 
amount, and also, the axis L2 of the holding part 56A of 

45 the right bead-core transfer device 54A can be inclined 
in the horizontal surface. This mechanism will be de- 
scribed in detail below, and by inclining each of the hold- 
ing parts 56A, 568 in the vertical surface and the hori- 
zontal surface, respectively, by a required angle, the 

50 amplitude and phase of the primary harmonic compo- 
nent of the "cord path waveform" can be controlled to a 
required value. 

[0070] Fig. 11 is a side view showing a running base 
portion 57A of the left bead-core transfer device 54A 
55 shown in Fig. 1 0 and Fig. 1 2 is a XII-XII cross sectional 
view of Fig. 11. The running base portion 57A of the 
bead-core transfer device 54A is provided with a runner 
61 A running on the rail 55 and a base block 62A fixed 
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to the runner 61 A. A rotation center shaft 69A extending 
horizontally is fixed and mounted to the base blocl< 62A, 
and the holding part 56A is mounted around the rotation 
center shaft 69A capable of oscillation . That is, the hold- 
ing part 56A can oscillate in the vertical surface around 
the rotation center axis 69A provided on the running 
base portion 57A. 

[0071] Also, on the base block 62A, a servo motor 
63A, a warm 64A connected to an output shaft of the 
servo motor 63A and a warm wheel 65A engaged with 
the wami 64A and directly connected to a driving shaft 
66A for rotating it are provided. The driving shaft 66A 
extending in parallel to a rotation centershaft 69A is sup- 
ported rotalably by the base block 62A and fixed and 
connected to the holding part 56A. 
[0072] By rotating the servo motor 63A by a predeter- 
mined angle and rotating the driving shaft 66A through 
the warm 64A and the warni wheel 65A, the holding part 
56A can be oscillated around the rotation center shaft 
69A, and then, the axis line of the holding part56A can 
be inclined in the vertical surface by a required angle. 
[0073] In the meantime, the running base portion 57B 
of the right bead-core transfer device 548 shown in Fig. 
10 is shown in a plan view in Fig. 13. Also, Fig. 14 is a 
XIV-XIV cross sectional view of Fig. 13. This running 
base portion 57B is provided with a runner 61 B running 
on two rails 55 and each of base blocks 62B fixed to the 
runner 61A. On both of the base blocks 628, a fixed 
plate 67B extended between them is provided. 
[0074] To the fixed plate 67B, a rotation center shaft 
698 facing vertically is mounted, and a base 688 of the 
holding part 56B is locked by this rotation center shaft 
698 capable of oscillation. That is, the holding part 56A 
can oscillate in the horizontal surface around the rota- 
tion centershaft 69B provided on the running base por- 
tion 57B. 

[0075] On the fixed plate 67B, a servo nnotor 63B. a 
warm 648 mounted to an output shaft of the servo motor 
638 and a warm wheel 65B engaged with the warm 648 
and directly connected to a driving shaft 66B for rotating 
it are provided. The driving shaft 668 extending in par- 
allel to a rotation centershaft 69B is fixed and con nected 
to ttie holding part 56A and supported by the fixed plate 

[0076] By rotating the servo motor 63B by a predeter- 
mined angle and rotating the driving shaft 66B through 
the warm 648 and the warm wheel 658, the holding part 
56B can be oscillated around the rotation center shaft 
698, and then, the axis line of the holding part 56B can 
be inclined in the horizontal surface by a required angle. 
[0077] This tire molding machine of the second em- 
bodiment control the "cord path waveform" by inclining 
the axis Li of the holding part 56A of the left bead-core 
transfer device 54A in the vertical surface by a required 
amount and by inclining the axis L2 of the holding part 
56A of the right bead-core transfer device 54A in the 
horizontal surface, but instead of this, the "cord path 
wavefomi" can be controlled with the constitution that 



the axis of the holding part of one of the right and left 
bead-core transfer devices is not inclined but fixed, 
while only the axis of the holding part of the other bead- 
core transfer device can be inclined either in the hori- 

5 zontal surface and the vertical surface. Moreover, if 
there is no restriction on space or costs, it is favorable 
that the axis of the holding part of each of the right and 
the left bead-core transfer devices is provided capable 
of inclination either in the horizontal surface and the ver- 

10 tical surface, and by this, an error caused by secular 
change including manufacture error, installation error 
and defomnation at size switching of the molding ma- 
chine can be corrected with the axis of the molding drum 
as standard, and the tire quality can be made the best. 

IS [0078] Also, in the above explanation, the servo nriotor 
is used for inclining the axis, but instead of this, a normal 
motor capable of positioning can also achieve the de- 
sired object as in the explanation made on the first em- 
bodiment. 

20 [0079] A third embodiment of the tire molding ma- 
chine according to the present invention will be ex- 
plained based on Figs. 15 through 19. Fig. 15 is a sche- 
matic front view showing the tire molding machine 51 . 
The tire molding machine 71 is provided with a molding 

25 machine body 72, a molding drum 73 supported by the 
molding machine body 72 in the cantilever manner and 
rotated for setting a tire member including a carcass 
member, each of bead-core transfer devices 74 dis- 
posed on both sides in the axial direction of the molding 

30 drum 73 and moved in the axial direction, and a rail 75 
supporting them and guiding them in the axial direction. 
[0080] Each of the bead-core transfer devices 74 has 
a holding part 76 holding the bead core B and a running 
base portion 77 supporting the holding part 76 and run- 

3s ning on the rail 75, and in the molding machine of this 
third embodiment, as in the molding machine of the sec- 
ond embodiment, after setting the carcass member C 
on the molding drum 73, by moving the bead-core trans- 
fer device 74 holding the bead core 8 in the axial direc- 

40 tion and arranging each of the holding parts 76 at a pre- 
detemnlned position In the axial direction on the outer 
periphery of the molding drum 73 and then, by enlarging 
the diameter of the molding drum 73 and pressing the 
carcass member C on the inner circumferential face of 

45 the held bead core B, the bead core 8 can be set on the 
carcass member G. 

[0081 ] Fig. 1 6 is a schematic view showing one of the 
bead transfer devices 74 of this molding machine 71 , 
Fig. 16(a) is a front view, and Fig. 16(b) is a side view 

so of it. The holding part 76 of this bead transfer device 74 
is comprised of 6 bead core segments 78 for holding the 
bead core B and extending/contracting in the radial di- 
rection and a segment holder 79 holding them and guid- 
ing the extending/contracting in their radial direction. 

SB [0082] Detail of the bead core segment 78 will be ex- 
plained based on Figs. 17 through 19. Fig. 17 is a front 
view of each of the bead core segments 78, Fig. 1 8 is a 
side view and Fig. 1 9 is an XIX-XIX cross sectional view 
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of Rg. 1 7. 

[0083] The bead core segment 78 is provided with a 
bead core chuck 82 for attracting the bead core B with 
a magnet 81 for holding, a segment base 83 engaged 
with the segment holder 79 and moved in the radial di- 
rection and a trapezoidal block 84 engaged with the 
bead core chuck 82 and the segment base 83, respec- 
tively and moved in the direction crossing the axis of the 
holding part 76. 

[0084] The bead core chuck 82 is guided by two guide 
pins 85 provided on the segment base 83 and can be 
moved only in the direction in parallel to the axis of the 
holding part 76. 

[0085] The trapezoidal block 84 is mounted to a screw 
block 88 connected to the output shaft of a motor 86, 
engaged with a screw shaft 87 rotated by the motor 86 
and moved along the screw shaft 87. Since an engage- 
ment surface between the trapezoidal block 84 and the 
bead core chuck 82 is provided with inclination toward 
the engagement surface with this segment base 83, the 
bead core chuck 82 can be moved in parallel to the axis 
of the holding part 76 with movement of the trapezoidal 
block 84. And by controlling the rotational angle from 
start to stop of the motor 86, a movement amount of the 
bead core chuck 82 in the axial direction of the holding 
part 76 can be controlled. The smaller the inclination an- 
gle of the trapezoidal block 84 to the engagement sur- 
face with the segment base 83 and the engagement sur- 
face with the bead core chuck 82 is set, the higher the 
accuracy of the movement amount can be made. 
[0086] By changing the movement amount of each of 
the bead core chucks 82 in the axial direction in propor- 
tion to the position In the vertical direction of each of 
these 6 bead core segments 78 operated In this way, 
the axis of the held bead core B can be inclined in the 
vertical surface, and by changing the movement amount 
of each of the bead core chucks 82 in the axial direction 
in proportion to the position in the right-and-left direction 
of each of the 6 bead core segments 78 . the axis of the 
held bead core B can be inclined in the horizontal sur- 
face. Moreover, if the axis of the bead core B is to be 
tnclined in a required direction other than the horizontal 
or the vertical direction, this can be achieved by chang- 
ing the movement amount of the bead core chucl< 82 of 
the bead core segment 78 in the axial direction in pro- 
portion to the position along the direction to be inclined. 
[0087] In this way, in the tire molding machine 71 of 
this third embodiment, too, the axis of the bead core B 
can be inclined, and thus, the inclination of the axis of 
the holding part 76 of the bead-core transfer device 74 
can be controlled. 

[0088] Since the "cord path waveform" can be control- 
led onV by controlling one of the bead core chucks 82 
of both the bead-core transfer devices 74 each of the 
bead core chucks 82 of the other bead-core transfer de- 
vice may be provided with movement in its axial direc- 
tion fixed. 

[0089] In this third embodiment, the inclination of the 



axis is controlled by controlling the movement amount 
in the axial direction of each of the bead core chucks 82 
of the 6 bead core segments 78, but as its altemative, 
the "cord path wavefonn" can be also controlled by us- 

5 ing a bead transfer device 74 of a mechanism as shown 
in Fig. 20. Fig. 20 is a schematic view showing one of 
the bead transfer devices 74 of the molding machine 71 
shown in Fig. 15, Fig. 20(a) is a front view and Fig. 20 
(b) is a side view of it. 

10 [0090] 6 bead core segments 78X are mounted to a 
bed 74Z. And the bead 74Z is supported by a ring 74Y 
rotatably around a horizontal shaft P2, and the ring 74Y 
is supported by a frame 74X fixed to a rtjnning base por- 
tion 77 rotatably around a vertical shaft PI . And by ro- 

'5 tating the ring 74Y with respect to the frame 74X around 
P1 by a predetermined angle and by rotating the bed 
74Z with respect to the ring 74Y around P2 by a prede- 
termined angle by using a motor or the like, inclination 
of the axis of the holding part 76 of the bead-core trans- 

20 fer device 74 can be controlled verttaally and horizon- 
tally. 

(Example 1 ) 

25 [0091] With a conventional method in which the 
measurement results of RF of a tire are not fed back to 
the molding process as a comparative example and a 
producing method in whteh the RF measurement results 
are fed back to the molding process under the following 

30 conditions as an example 1 , average values of RFV of 
the tires produced by the respective methods were com- 
pared by using the same molding machine and produc- 
ing the same number of tires of the same sizes in the 
respective methods. 

35 [0092] The producing conditions of the example 1 are 
as follows: 

(1) Tire size: 205/60R15 

(2) Number of produced tires: 3900 

40 (3) Feedback method: The vulcanization factor is 
removed from the respective RF measurement 
wavefomns of the tires produced on the day before 
the day when they are to be molded, averaged on 
the molding factor waveform and this average 

45 waveform is fed back. 

(4) Bead-core axis control mechanism of molding 
machine: According to the first embodiment. 

[0093] The RFV level of the average RFV of the tire 
50 produced by the method of the example 1 could be im- 
proved by 1 0.4N as compared with the average RFV of 
the tire produced by the method of the comparative ex- 
ample. 

55 (Example 2) 

[0094] With a conventional method in which the 
measurement results of RR wavefonm of GT are not fed 
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back to the molding process as a comparative example 
and a producing method in which the measurement re- 
sults of RR waveform of GT are fed bacl< to the molding 
process under the following conditions as an example 
2, average values of RFV of the tires produced by the 
respective methods were compared by using the same 
molding machine and producing the same number of 
tires of the same sizes in the respective methods. 
[0095] The producing conditions of the example 2 are 
as follows: 

(1) Tire size: 205/60R15 

(2) Number of produced tires: 3900 

(3) Feedback method: Immediately after a green 
tire is molded by a molding machine, RR wavefomi 
of GT is measured on this molding machine, RR 
wavefonn is taken by every predetermined number 
of tires and the average wavefonn is fed back. 

(4) Bead-core axis control mechanism of molding 
machine: According to the first embodiment. 

[0096] The RFV level of the average RFV of the tire 
produced by the method of the example 2 could be Im- 
proved by 12.5N as compared with the average RFV of 
the tire produced by the method of the comparative ex- 
ample. Industrial Applicability 

[0097] As obvious from the above description, ac- 
cording to the present invention , since an estimation for- 
mula is prepared in advance for estimating a primary 
hannonlc component in the wavefomn of a radial force 
caused in a produced tire by a mutual positional devia- 
tion or an angular deviation between the axis of a car- 
cass member and the axis of the bead core when the 
bead core is set on the outer periphery of the cylindrical 
carcass member or a primary hannonic component in 
the waveform of radial runout in a green tire caused by 
this deviation; 

a single cycle of the radial force of the produced 
tire or radial runout of the green tire Is measured and an 
inversed waveform with the primary hamnonic compo- 
nent inversed Is obtained for the measured wavefonn 
Itself or treatment waveform In which predetemilned nu- 
merical value treatment is applied to the measurement 
waveform of the radial force of the produced tire, the 
mutual positional deviation or the angular deviation be- 
tween the axis of the carcass member and the axis of 
the bead core causing this inversed waveform is ob- 
tained thereafter by backward calculation of the above 
estimation fomiula when a tire of the same size is to be 
molded witii the molding machine which molded this tire, 
and the bead core Is set on the carcass member by 
changing the position or angle of the axis of at least one 
of the bead cores in the obtained deviation direction by 
an obtained deviation size, the level of RFV of the tire 
to be molded can be improved and hence, variation of 
RFV between the tires can be reduced. 



18 
Claims 

1 . A tire producing method provided with a bead core 
and a carcass extending toroidally between each of 

5 bead cores with a side portion folded back outward 

in the radial direction around the bead core, char- 
acterized In that: 

an estimation formula is prepared In advance 
10 for estimating a primary harmonic component 

In the wavefomi of a radial force caused In a 
produced tire by a mutual positional deviation 
or an angular deviation between the axis of a 
carcass member and the axis of the bead core 
'5 when the bead core is set on the outer periph- 

ery of the cylindrical carcass member or a pri- 
mary hannonic component in the wavefonn of 
radial runout in a green tire caused by this de- 
viation; 

20 a single cycle of the radial force of the produced 

tire or radial runout of the green tire is meas- 
ured and an inversed wavefonn with the prima- 
ry harmonic component inversed is obtained for 
the measured waveform itself or treatment 

25 wavefonn in which predetemnined numerical 

value treatment is applied to the measurement 
wavefonn of the radial force of the produced 
tire; 

the mutual positional deviation or the angular 
30 deviation between the axis of the carcass mem- 

ber and the axis of the bead core causing this 
inversed wavefonn is obtained thereafter by 
backward calculation of the estimation formula 
when a tire of the same size is to be molded 
3s with a molding machine which molded this tire; 

and 

the bead core is set on the carcass member by 
changing the position or angle of the axis of at 
least one of the bead cores in the obtained de- 
40 vlation direction by an obtained deviation size. 

2. A tire producing method in daim 1 , wherein the nu- 
merical value treatment is to subtract a variation 
wavefonn after molding estimated and prepared in 

45 advance and indicating variation of the radial force 
caused by a process after completion of molding 
from the measurement waveform of the radial force. 

3. A tire producing method in claim 1 or 2, wherein in 
so a molding method in which only the diameter of a 

center portion in the axial direction of the cylindrical 
carcass member Is enlarged, and a bead core is 
pressed onto a stepped surface generated between 
it and the remaining carcass member perpendicular 
ss to the axial direction from outside the axial direction, 
and the bead core is set on the carcass member, 

the position of the axis of at least one of the 
bead cores is changed, and the bead core is set on 
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the carcass member. 

4. A tire producing method in claim 1 or 2, wherein in 
the molding method in which both bead cores are 
positioned at a predetennined standby position out- 
ward in the radial direction of the cylindrical carcass 
member, the diameter of at least a portion of the 
carcass member is enlarged on the inner circumfer- 
ential surface of the bead core, and the bead core 
is set on the carcass member, 

the angle of the axis of at least of one the bead 
cores is changed, and the bead core is set on the 
carcass member. 

5. A tire molding machine provided with a molding 
drum for setting a carcass member on the outer cir- 
cumferential surface and for enlarging the diameter 
of only the center portion in the axial direction of the 
set carcass member, and a bead setter having a 
holding part for holding one of a pair of bead cores 
for moving each of the holding parts in the axial di- 
rection and pressing the. held bead core to a 
stepped surface generated on the side of the center 
portion of the carcass member whose diameter was 
enlarged from outside in the axial direction, char- 
acterized in that 

a decentering control mechanism Is provided 
fordecentering the axis of the holding part of at least 
one of the bead setters to the axis of the molding 
drum in a required direction only by a required in- 
terval. 

6. A tire molding machine provided with a bead-core 
transfer device having a holding part for holding one 
of a pair of bead cores and for moving each of the 
holding parts in the axial direction and disposing the 
held bead core separated in the axial direction by a 
predetermined interval, and 

a molding drum for setting a carcass member 
on the outer periphery, inserting the set carcass 
member inside the radial direction of both bead 
cores disposed as above, enlarging the diameter of 
at least a portion of the carcass member in the axial 
direction and for crimping the carcass member on 
the inner circumferential surface of the bead core, 
characterized in that 

an inclination control mechanism is provided 
for inclining the axis of the holding part of at least 
one of the bead setters toward the axis of the mold- 
ing drum in a required direction by a required angle. 

Amended claims under Art. 1 9.1 pct 

1. A tire producing method provided vi^itfi a bead 
core and a carcass extending toroidally between 
each of bead cores with a side portion folded back 
outward in the radial direction around the bead core, 



characterized in that: 

an estimation formula is prepared in advance 
for estimating a primary harmonic component 
in the wavefomn of a radial force caused in a 
produced tire by a mutual positional deviation 
or an angular deviation between the axis of a 
carcass member and the axis of the bead core 
when the bead core is set on the outer periph- 
ery of the cylindrical carcass member or a pri- 
mary hannonic component in the wavefomn of 
radial runout in a green tire caused by this de- 
viation; 

a single cycle of the radial force of the produced 
tire or radial runout of the green tire is meas- 
ured and an inversed waveform with the prima- 
ry hannonic component inversed is obtained for 
the measured waveform itself or treatment 
waveform in which predetennined numerical 
value treatment is applied to the measurement 
wavefomn of the radial force of the produced 
tire; 

the mutual positional deviation or the angular 
deviation between the axis of the carcass mem- 
ber and the axis of the bead core causing this 
inversed wavefomn is obtained thereafter by 
backward calculation of the estimation formula 
when a tire of the same size is to be molded 
with a molding machine which molded this tire; 
and 

the bead core is set on the carcass member by 
changing the position or angle of the axis of at 
least one of the bead cores in the obtained de- 
viation direction by an obtained deviation size. 

2. A tire producing method in claim 1 , wherein the 
numerical value treatment is to subtract a variation 
waveform after molding estimated and prepared in 
advance and indicating variation of the radial force 
caused by a process after completion of molding 
from the measurement waveform of the radial force. 

3. A tire producing method in claim 1 or 2, wherein 
in a molding method in which only the diameter of 
a center portion in the axial direction of the cylindri- 
cal carcass member is enlarged, and a bead core 
is pressed onto a stepped surface generated be- 
tween it and the remaining carcass member per- 
pendicular to the axial direction from outside the ax- 
ial direction, and the bead core is set on the carcass 
member, 

the position of the axis of at least one of the 
bead cores is changed, and the bead core is set on 
the carcass member. 

4. A tire producing method in claim 1 or 2, wherein 
in the molding method in which both bead cores are 
positioned at a predetennined standby position out- 
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ward in the radial direction of the cylindrical carcass 
member, the diameter of at least a portion of the 
carcass member is enlarged on the inner circumfer- 
ential surface of the bead core, and the bead core 
is set on the carcass member, 

the angle of the axis of at least of one the bead 

cores is changed, and the bead core is set on the 

carcass member 

5. A tire molding machine provided with a molding 
drum for setting a carcass member on the outer cir- 
cumferential surface and for enlarging the diameter 
of only the center portion in the axial direction of the 
set carcass member, and a bead setter having a 
holding part for holding one of a pair of bead cores 
for moving each of the holding parts in the axial di- 
rection and pressing the held bead core to a 
stepped surface generated on the side of the center 
portion of the carcass member whose diameterwas 
enlarged from outside in the axial direction, char- 
acterized in that 

a decentering control mechanism is provided 
for decentering the axis of the holding part of at least 
one of the bead setters to the axis of the molding 
drum in a required direction only by a required in- 
terval. 



6. (After amendment) A tire molding machine pro- 
vided with a bead-core transfer device having a 
holding part for holding one of a pair of bead cores 30 
and for moving each of the holding parts in tfie axial 
direction and disposing the held bead core separat- 
ed in the axial direction by a predetermined interval, 
and 

a molding drum for setting a carcass member 35 
on the outer peripheral surface, inserting tlie set 
carcass member inside the radial direction of both 
bead cores disposed as above, enlarging the diam- 
eter of at least a portion of the carcass member in 
the axial direction and for crimping the carcass 40 
member on the inner circumferential surface of the 
bead core, characterized in that 

an inclination control mechanism Is provided 
for inclining the axis of the holding part of at least 
one of the bead-core transfer devices to the axis of « 
the molding dmm in a required direction only by a 
required angle. 
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